Chloroform and ether commonly are used as solvents to extract metabolic organic acids for analysis by gas-liquid chromatography in the identification of anaerobic bacteria. Because these solvents are potentially hazardous to personnel, modified extraction procedures involving the use of a safer solvent, methyl tert-butyl ether were developed which remained both simple to perform and effective for organism identification.
The identification of anaerobic bacteria is facilitated by gas-liquid chromatographic analysis of organic acids produced during growth in glucose-containing media (1, 4) . Typically the organic acids are extracted from the growth medium by using the solvents chloroform or ethyl ether (4) . More recently, other methods for analysis of these acids have been developed, including direct injection of centrifuged broth culture (8) , temperature programming (7), and head-space gas chromatography (5) .
The methods for gas-liquid chromatography described by Holdeman et al. (4) are probably the most commonly used techniques. The main advantages of these methods are the simplicity of the extraction procedures and their applicability to unsophisticated gas-chromatographic equipmnent. The major disadvantages are the potential hazards associated with the extraction solvents. Ether is highly flammable and may be explosive if peroxides form on exposure to air. In addition, chloroform is classified as a potential human carcinogen (6) . Because of these safety factors, significant problems are associated with the storage, handling, and disposal of these solvents. This study was undertaken to determine whether ether or chloroform or both could be replaced by a solvent(s) which would be safer to use but would still be effective in the extraction of bacterial metabolic end products by a relatively simple procedure.
Testing H2SO4 and 1.0 ml of methanol are added, and the tube is stoppered and heated at 56°C for 60 min, after which 2.0 ml of water, 1.5 ml of MTBE, and 0.4 g of NaCl are added. The stopper is replaced, and the contents are mixed by inverting the tube 18 times in 10 s. The tube is centrifuged at 250 x g for 30 s. The top layer is transferred into a tube (12 by 75 mm) containing 0.25 g of 3 nm molecular sieve, and the tube is stoppered and allowed to stand for 10 min. The procedural changes were minor, and the time and effort required remained comparable to that of the reference procedures. Although it would have been desirable, we did not succeed in our attempts to design a single extraction procedure and chromatographic assay, e.g., by temperature programming, that would detect all the volatile and nonvolatile acids useful for identification.
Modified MTBE methods compared with reference methods for organism identification. A comparison of the modified MTBE procedures with the reference methods for gas-liquid chromatographic detection of the metabolic end products of 73 anaerobic bacterial strains selected to represent most of the clinically significant genera and species of anaerobes (Table 1 ) was performed to simulate standard laboratory usage. Most of these strains were recent clinical isolates, and all previously had been identified by recommended procedures (4). Pure cultures were inoculated into fluid thioglycolate medium without indicator-135C (BBL Microbiology Systems, Cockeysville, Md.) supplemented with 0.2% yeast extract, 0.5 ,ug of vitamin K1 per ml, 10 ,ug of hemin per ml, and 10% inactivated rabbit serum and incubated for 72 h in an anaerobic chamber (Coy Laboratory Products, Ann Arbor, Mich.) containing 85% N, 10% H, and 5% CO2. was processed by one of the following four extraction methods: (i) reference volatile, (ii) reference nonvolatile, (iii) MTBE modified volatile, and (iv) MTBE modified nonvolatile. Uninoculated thioglycolate broth and the appropriate standard organic acid mixtures also were processed similarly. Each extract was analyzed in both the FID and TC systems.
We evaluated two aspects of the chromatographic patterns obtained from broth cultures when the modified MTBE extraction methods were used. First, the types and quantities (only whether a major or minor peak [4] ) of volatile and methyl esters of nonvolatile acids extracted from the broth cultures by the modified MTBE procedures were determined on the basis of the profiles obtained with similar MTBE processing of the standard organic acid mixtures. These results were then compared with those obtained by using the reference methods for extracting the broth cultures and standard organic acid mixtures. The second aspect of the applicability of the MTBE modified methods to organism identification was evaluated by comparing the MTBE organic acid profiles detected from the 73 known anaerobic species with the reference chromatographic profiles published for these species in the reference manual of Holdeman et al. (4) .
The identities and relative quantities (major or minor) of volatile and methyl esters of nonvolatile acids extracted from broth cultures by the modified MTBE and reference extraction methods were the same for all of the extracts 
